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A laminate for use in mal<ing^a thermoformed article, the laminate 
comprising: 

first and second strengthening layers and a core layer disposed between the 
strengthening layers, withj[be strengthening layers providing the 



predominate flexural ri^ld/ty 
the predominate Jou 
the core layer corji 
comprising: 
20-5096 fine fibe 
1 0-5096 binder flairs for 
regular fibers haj/ing/deni 



r the laminate and the core layer providing 
isor|)tion for the laminate; 
ses/a bat|t of nonwoven thermoplastic fibers 



inier in the range of 0.8-3.0; and 
at least binding together the fine fibers; and 



/ing/denier in the range of 4.0-1 5 denier; 
the first and secind[strengthen\ng layers comprise a batt of nonwoven 
polymeric fibers conprising: 

regular fibers havin j a denier greater than the fine fibers of the core layer 
and in an amount t() provide flexural rigidity to the laminate. 

A laminate according to claim j/wherein the thermoplastic fibers include 
polyester, polyolefins, and rmon. 

A laminate according to/Haim 2 wherein the polyester fibers include 
bicomponent fibers. 

A laminate according to claim 3 wherein the binder fibers have a denier in 
the range of O.8/20O. 

A laminate ac/ording to claim 4 wherein the binder fibers have a denier in 
the range oy 6-25. 

A laminat/ according to claim 1 wherein the core layer batt has a basis 

. 2 

weight in the range of 6-1 2 ounces/yd . 

A laminate according to claim 6 wherein the unmolded core layer batt has a 
thickr/ess of 0.5-1 .0 inches. 
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A laminate according to claim 1 wherein the core layer batt \jAs a basis 
weight of 6-24 ounces/yd ^ 

A laminate according to claim 8 wherein the unmolded/tore layer batt has a 
thickness of 0.5-2.0 inches. 

A laminate according to claim 1 wherein the bind/er fibers comprise 
bicomponent fibers. 

A laminate according to claim 1 wherein th^binder fibers comprise low 
melting point fibers. 

A laminate according to claim 1 wherein the core layer batt comprises 3 5- 
45% by weight fine fibers having a cfenier of 0.8-1 .2, 20-30% by weight 
fibers having a denier of 1 0-1 5, aftd the binder fibers comprise 30-40% by 
weight bicomponent fibers havmg a denier of 4-1 5. 

A laminate according to clain/ 1 2 wherein the core layer batt comprises 
about 40% by weight fine fibers having a denier of about 1 .0, about 25% by 
weight regular fibers having a denier of about 1 5, and about 35% by weight 
bicomponent fibers havmg a denier of about 5. 

A laminate accordingyto claim 12, and further comprising a first and second 
web adhesive layer, the first web adhesive layer is disposed between the core 
layer and the first Strengthening layer, and the second web adhesive is 
disposed betweei/the core layer and the second strengthening layer, 
whereby the web adhesives enhance the bonding between the strengthening 
layers and the tore layer. 

A laminate according to claim 14 wherein the web adhesive is a sheet of 
nonwoven polyester fibers. 

A laminati according to claim 1 , and further comprising a first and second 
web adhesive layer, the first web adhesive layer is disposed between the core 
layer aria the first strengthening layer, and the second web adhesive is 
disposed between the core layer and the second strengthening layer, 
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whereby the web adhesives enhance the bonding between th/strengthening 
layers and the core layer. 

A laminate according to claim 1 6, and further comprisifig a cover material 
bonded to the lower surface of the second strength^ing layer. 



A laminate according to claim 1 wherein the str^igthening layer| batts 
comprise: 

50-1 0056 by weight polymeric fibers with a (^nier of 0.8-200, and 
0-5096 by weight binder materials. 

A laminate according to claim 1 8 where/i the binder materials are binder 
fibers. 

A laminate according to claim 1 8 vyiierein the polymeric fibers have a denier 
of 3-25. 

A laminate according to claim/o wherein the strengthening layer batts have 

^ 2 

a basis weight of 3-24 ouncfes/yd . 

A lam.inate according to daim 21 wherein the unmolded strengthening layer 
batts have a thickness off 0.1 -1 .0 inches. 

A laminate according/o claim 22 wherein the binder materials incude a 
thermosetting resir 

A laminate according to claim 23 wherein the thermosetting resin is a 
powder which is j6resent in an amount up to 2096 by weight in the 
strengthening layers. 

A laminate acobrding to claim 1 , wherein the core layer regular fibers from 
the balance o/the fiber in the core layer. 

A laminate According to claim 1 , wherein the strengthening layers have a 
greater density than the core layer. 

A lamina/e according to claim 26, wherein the strengthening layers are 
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thinner than the core layer. 

A laminate according to claim 27. wherein the core layer has a greater 
resistivity than the strengthening layers. 

A laminate according to claim 1 , wherein each strengthening layer comprises 
less than 20% fme fibers. 

A laminate according to claim 29, wherein the core layer comprises at least 
25% fine fibers. 

A laminate according to claim 1 , wherein the percentage of fine fibers in 
each of the strengthening layers is not greater than half the percentage of 
fine fibers in the core layer and the fine fibers of each strengthening layer 
not exceeding 2096. 

A laminate according to claim 1 wherein the denier of the core layer fine 
fibers is below 2.7. 

A headliner for a vehicle comprising: 
first and second strengthening layers and a core layer disposed between the 
strengthening layers, with thef strengthening layers providing the 
predominate flexural rigidity/for the headliner to prevent sagging and the 
core layer providing ths/^rehmmate sound absorption for the headliner; 
the core layer compris/s a t|att \)f nonwoven thermoplastic fibers 
comprising: 



fc 



20-50% fine fibers w 
10-50% binder fiber^ 
the first and second itren 
polymeric fibers comprisii|g: 
regular fibers having a de 
and of an amount to pro' 



h a l( 



1 



in 2.7 for absorbing sound; and 
least binding together the fine fibers; and 
ijlthenir g layers comprise a batt of nonwoven 

lier greater than the fine fibers of the core layer 
Ide flexural rigidity to the headliner. 



A fifeadliner according to claim 33 wherein the thermoplastic fibers include 
p/lyester. polyolefins, and nylon. 
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A headliner according to claim 34 wherein the polyester fibers include 
bicomponent fibers. / 

A headliner according to claim 35 wherein the binder fibers have a denier in 
the range of 0.8-200. 

A headliner according to claim 36 wherein the binder/tibers have a denier in 
the range of 6-25. 

A headliner according to claim 37 wherein the c/re layer batt has a basis 

, 2 

weight of 6-1 2 ounces/yd . 

A headliner according to claim 38 wherein/he core layer batt has a molded 
thickness of 0.1 -1 .3 inches. 

A headliner according to claim 36 wl;»^rein the core layer batt has a basis 

^ 2 

weight of 6-24 ounces/yd 

A headliner according to claim /o wherein the core layer batt has an molded 
thickness of 0.1-1 .5 inches. 

A headliner according to cl/im 33 wherein the binder material comprises a 
thermosetting resin. 

A headliner according f> claim 42 wherein the thermosetting resin comprises 
up to 2096 of the core/layer. 

A headliner accordi/ig to claim 33 wherein the core layer batt comprises 35- 
45% fine fibers haCing a denier of 0.8-1 .2, 20-3096 regular fibers having a 
denier of 1 0-1 5/ and the binder materials comprise 30-4096 bicomponent 
fibers having ^denier of 4-1 5. 

A headliner according to claim 44 wherein the core layer batt comprises 
about 4096 fine fibers having a denier of about 1 .0, about 2 596 regular fibers 
having a d/nier of about 1 5, and about 3596 bicomponent fibers having a 
denier of about 5. 
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A headliner according to claim As. and furtiier comprising a first and second 
web adhesive layer, the first ^eb adhesive layer is disposed between the core 
layer and the first strengthehing layer, and the second web adhesive layer is 
disposed between the cor/ layer and the second strengthening layer, 
whereby the web adhesiv/s enhance the bonding between the strengthening 
layers and the core laye/ 

47.A headliner accordihg to claim 46 wherein the web adhesive is a sheet of 
nonwoven polyester fimers. 

A headliner according/to claim 46 wherein the strengthening layer batts 
comprise: 

50-1 00% by weight [Polymeric fibers with a denier of 0.8-200, and 
0-50% by weight biinder materials. 

The headliner accoJding to claim 48, wherein the core layer regular fibers 
have a denier between 4-1 5, 

The headliner according to claim 48, wherein the polymeric fibers have a 
denier of 3-25. 

The headliner according to claim 50, wherein the polymeric fibers are 
thermoplastic fibers. 

A laminate for use in making a thJrmoformed article, the laminate 



comprising: 
first and second streng 
strengthening layers, 
predominate flexural 
the predominate sound 
the core layer compri^ 
comprising: 

20-50% fine fibers with a 
denier for absorbing sourid; 




10-50% binder fibers for 



yer disposed between the 
•flayers providing the 
aminate and the core layer providing 
for the laminate; 
nwoven thermoplastic fibers 

ange of approximately 0.8-3.0 



it least binding together the fine fibers; and 
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the balance of regular fibers having a derj/er in the range of about 4.0-1 5.0; 
the first and second strengthening layer^' comprising a batt of nonwoven 
polymeric fibers and have a density greater than the core layer. 

The laminate according to claim 52, Wherein the polymeric fibers comprise 
regular fibers having a denier greate/ than the fine fibers of the core layer 
and of an amount to provid/^t/ral rigidity to the laminate. 



The laminate according t 
thinner than the corV lay^r 

The laminate accordi\ig t 
resistivity than the strV 



The laminate accorc 
comprises less than 205 

The laminate according 
least 25% fine fibers. 



claim A wherein the strengthening layers are 



c\J\m 54yirierein the core layer has a greater 
1g layer 

, claim 55, wherein each strengthening layer 
fine fibers. 

toVclaim 56, wherein the core layer comprises at 




The laminate accordL to claim 57, wherein the percentage of fine fibers in 
each of the strengthening layers is not greater than half the percentage of 
fine fibers in the cc/re layer and the fine fibers of each strengthening layer 
not exceeding 209 

A laminate for use in makin/a thermoformed article, the laminate 
comprising: 

first and second streng/hening layers and a core layer disposed between the 
strengthening layers/with the strengthening layers providing the 
predominate flexu4l rigidity for the laminate and the core layer providing 
the predominat/sound absorption for the laminate; 
the core layer/om prises a batt of nonwoven thermoplastic fibers 
comprising: 

20-50% fi/e fibers with a denier in the range of approximately 0.8-3.0 
denier for absorbing sound; and 
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1 0-50% binder fibers for at least binding together thi fine fibers; and 
the first and second strengthening layers compri^a batt of nonwoven 
polymeric fibers and the core layer has a resis^ty greater than at least one 
of the first and second strengthening layers/ 

The laminate according to claim 59, whe4in the first and second 
strengthening layers comprise a batt cff nonwoven polymeric fibers 
comprising regular fibers having a cfenier greater than the fine fibers of the 
core layer and of an amount to pcbvide structural rigidity to the laminate. 

The laminate according to cla/ 59. wherein the strengthening layers are 
thinner than the core layer. 

The laminate according /o claim 59, wherein each strengthening layer 
comprises less than 2(3% fine fibers. 

The laminate accor/ng to claim 62, wherein the core layer comprises at 
least 25% fine fibe 

The laminate aofcording to claim 58, wherein the percentage of fine fibers in 
each of the stingthening layers is not greater than half the percentage of 
fine fibers in/he core layer and the fine fibers of each strengthening layer 
not exceed mg 20%. 
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